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1Abstract
This paper analyses the effects of enhanced trade between Austria and its four neighbouring Central
and Eastern European countries (Czech Republic, Slovak Republic, Hungary, Slovenia) on sectoral
production and regional welfare in Austria. The analysis is based on two distinct modelling traditions
at the centre of regional science. The first model (a Fischer-Johansson Model of bilateral trade flows)
is used to predict the volume and commodity composition of future trade flows based on a long term
income scenario. The predicted long-term increases of the trade flows are huge. Exports rise by 190 %
and imports by 160 % (compared to 1995). The effects of these trade flows on sectoral production and
regional welfare in Austria are simulated by means of a multiregional computable general equilibrium
model for the Austrian economy. The model contains the 9 Federal Provinces (NUTS-II). The likely
implications of the projected trade flows are measured in terms of real income, which can be expected
to rise by 1.2 %. The welfare gains will not necesarily be shared equally by all Federal Provinces. The
results indicate a clear East-West pattern with the eastern regions of Austria gaining most.
JEL classification: C68, F14, F15, F17, R13
Keywords: multiregional CGE model, bilateral trade model, catch-up, Austria, Eastern Europe
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31. The Problem
The attractiveness of the EU as a whole has been dramatically illustrated in recent years by the
requests for assistance following the rebirth of democracy in Central and Eastern Europe. Further
enlargements or deeper forms of association with neighbouring countries are, thus, likely to happen in
the near future. The integration of these economies will provide new supplied goods and export
market opportunities at a scale and speed that is quite unprecedented in modern history. In the EU,
especially in Austria, there is some concern among politicians about the spatial implications of this
process within Western Europe. Successful economic reforms and further integration of the Central
and Eastern European countries (such as the Czech Republic, Slovak Republic, Hungary and
Slovenia) are expected to generate spatial repercussions that might contradict the cohesion objective
of EU regional policy. It is argued that the economies of the Central and Eastern European countries
are more similar to those of the less developed than to those of the highly developed regions in the
EU. Thus, well developed regions would gain from exploiting comparative advantages, while less
developed regions lose market shares to the new Central and Eastern European competitors (Bröcker
and Jäger-Roschko 1996).
Though this argument sounds plausible, uncertainty attaches to the question of what changes will be
brought about by integration. This paper offers answers to a subset of these questions by focusing on
trade effects on regional welfare and sectoral production in Austria. Trade implications are being
analysed with respect to the Visegrad countries Czech Republic, Slovak Republic, Hungary and
Slovenia (called CEEC-4 in the following). The study tries to give some quantitative estimates of this
impact at the NUTS-II classification level in Austria, based on a two-stage modelling approach. The
first stage examines likely developments on the trade front. There are at least two kinds of questions
that need to de addressed. First, how much, if at all, Austria's trade volume with the CEEC-4 is likely
to increase? Second, what will be the product composition of the bilateral trade flows? The focus is
on the very long-run outcome in which the above countries will have become thoroughly integrated
into the EU. The questions are answered using a simple, but evidently robust model of bilateral trade
flows. The predictions are utilized as input for a multiregional computable general equilibrium model
for the Austrian economy to assess the trade effects on regional welfare and sectoral production.
Section 2 serves to outline the details of the modelling approach, while sections 3 to 5 present the
results. A final section draws some conclusions.
42. The Modelling Approach
The modelling approach is sequential in nature and relies on two types of models:
- The Fischer-Johansson model of bilateral trade flows that serves to estimate the direction, volume
and composition of Austrian trade from and to Czech Republic, Slovak Republic, Hungary and
Slovenia, referring to a hypothetical successful integration in the long run.
- Utilising these predictions, the second model aims to estimate regional welfare and sectoral
production effects within a multiregional computable general equilibrium framework for the
Austrian economy.
2.1 The Fischer-Johansson Model of Bilateral Trade Flows
The Fischer-Johansson model of bilateral trade flows lies in the tradition of spatial interaction
modelling (see Hamilton and Winters 1992; Fischer and Rammer 1995; Fischer and Johansson 1996)
and describes trade flows xij from country i to country j. It is assumed that xij primarily depends on
three types of determinants:
- first, economic forces in the country of origin, say i, that represent the total potential supply of the
exporting country,
- second, economic forces in the country of destination , say j, that represent the size of potential
demand, and
- third, link-specific variables that either aid or resist the volume of trade flows between these two
countries.
The major factor determining the potential supply of exports of country i is its gross domestic
product. The potential demand for imports of country j is governed by the same economic forces as
those determining the potential export supply. A higher gross domestic product suggests higher
demand for imports.
The group of link-specific variables includes variables that reflect influences that either aid or resist
trade between i and j. They can be divided into trade resistance variables and trade preference
variables. An important barrier to international trade are transportation and transaction costs. It can be
assumed that the volume of trade between two countries will decrease with increasing transportation
and transaction costs, which are measured in terms of route distance. In addition two further trade
resistance variables are taken into account: aggregate price levels, approximated in terms of export
unit values, and the dissimilarity of demand structures between i and j. One can expect that the
volume of trade flows is negatively correlated with the aggregate price level of exports from country i
5to j. (King 1993; Marsh and Tokarick 1996). The similarity of the demand structures of the trading
partners is measured by the similarity of incomes. The more similar the demand structures are (i.e. the
smaller the difference of incomes between i and j is), the higher the trade flows. Two trade preference
variables are considered in this study, namely the adjacency of the trading countries and the
membership to a trade preference area. Trade between neighbouring countries should be, other things
being equal, higher than trade between non-neighbours. This may be due to several reasons: the
existence of a common border may contribute to greater familiarity with laws, institutions, habits and
language of the partner country (Balassa and Bauwens 1988). One purpose of a trade preference area
is to stimulate trade between its member countries. Thus, one can expect that trade between two
countries should be higher, if both belong to the same trade preference area. Membership to the
European internal market (i.e. the European Union and the European Free Trade Association) is
represented by a trade preference dummy.
Table 1 summarizes the variables included in the bilateral trade model along with the corresponding
hypothesis. Formally, the model can be described as:
ijijjiiij fyycx 21 εαα= N1ji ,...,, = (1)
where xij denotes the aggregate volume of trade flows from country i to country j (i≠j), measured in
terms of US dollar. ci is a constant disaggregated by country of origin. yi denotes the nominal GDP of
the country of origin i (measured in US dollar), reflecting the potential supply of the exporting
country. yj is the corresponding variable for the country of destination, representing potential demand
of the importing country j. α1 and α2 denote the parameters to be estimated. εij is the error term. fij
stands for the link-specific variables, which are specified as
)( Eij7Bij6ij5ijijij dddexppyf 43 ααα∆ αα ++= n1ji ,...,, = (2)
where ∆yij denotes the difference of GDP (reflecting the similarity of demand structures) between
countries i and j, pij the f.o.b price of commodities produced in i and delivered to j (measured by
export unit values; US dollar per ton), dij transportation and transaction costs (measured via route
distance). dijB reflects the adjacency between i and j (1 if i and j have a common border, 0 else), dijE is
a trade preference dummy (1 if i and j belong to the European Union or to the EFTA, 0 else). α3 to α7
are the parameters to be estimated.
6Table 1. The gravity trade model of bilateral trade flows
Variable Proxy Variable Hypotheses
A) Country Specific Variables xij correlates ...
Potential supply of the
exporting country i Country i’s income (yi)
positively with the
average GDP in i
Potential demand of the
importing country j
Country j’s income (yj) positively with the
average GDP in j
B) Link Specific Variables
Trade Resistance Variables
Transportation and
transaction costs from i to j
Road distance from i to j (dij) negatively with increasing distance from i to j
Aggregate price level of
exports from i to j
Unit-value index of exports from i to j
(pij)
negatively with increasing unit values
Dissimilarity of demand
structures in i and j
Cross-country difference of incomes
between i and j (∆yij)
negatively with increasing dissimilarity
Trade Preference Variables
Adjacency of trading
countries
Adjacency dummy (dijB) positively with the existence of a common
border
Trading preference areas Trade preference dummy (dijE) positively with trade preferences, negatively
with trade barriers
The model (1) – (2) has been estimated on cross-section product-category specific data referring to the
year 1995 (see subsection 3). It is best thought of as providing a long-run equilibrium view of trading
patterns. The model does not relate trade directly to prices. This exclusion stems from the general
equilibrium nature of analysis, in which prices are endogenously and only adjust to equate supply and
demand. Prices are assumed to adjust quickly, and demand and supply are assumed to be sufficiently
responsive to prices to bring about an equilibrium rapidly. It is important to note that the model can
not distinguish between trade creation and trade diversion (Hamilton and Winters 1992) so that one
cannot generalise from the increases in intra-preference area trade to increases in national welfare.
2.2 The Multiregional General Equilibrium Model
This section describes the multiregional general equilibrium model that aims to estimate the effects of
trade flows (as predicted by the bilateral trade model) on regional welfare and production in Austria.
Industrialised economies (such as Austria) are characterised by highly interconnected home markets.
Estimating welfare effects therefore requires a general equilibrium approach that is capable to deal
explicitly with the interrelationships between the different markets, sectors and regions of the
economy (Dinwiddy and Teal 1988).
7Fundamental Assumptions
In order to focus on the impact on regional welfare, some severe assumptions have to be made in
terms of the representation of the domestic economy. First, despite some reservations, the study lies in
the long tradition of representing regions as if they were dimensionless points. Second, the model
presented here is a rather simple version of a multiregional general equilibrium model. It is based on a
set of rather heroic assumptions, which are known in the literature as the Arrow-Debreu equilibrium.
Production activities are characterised by constant returns to scale. Perfect competition prevails in all
markets. The firms are assumed to take prices as given and maximise their profits. Due to the linear-
homogeneity of their technologies, the zero profit condition applies. This means that in equilibrium
prices equal the minimal unit-costs and no profits are left. The households are assumed to maximise
their utility under a budget constraint (Shoven and Whalley 1984). Whereas commodities are traded
between regions, production factors are postulated to be immobile between regions. Regarding the
production activities of firms, we assume each firm of a sector produces only one characteristic
commodity, i.e. the number of commodities equals the number of sectors.
Structure and Notation
Austria’s economy is represented by r=1,..,M regions. The following activities are carried out in each
domestic region r:
- production of k=1,...,N commodities by using l=1,...,N intermediate goods and t=1,..,T primary
factors,
- consumption carried out by a representative household,
- interregional trade with all domestic regions s=1,...,M, and
- international trade with  v=1,...,V foreign countries.
Behavioural Equations
In general terms, the basic structure of the model may be described as follows. Production activities
in each region r are carried out by firms k that are assumed to produce an output zkr with intermediate
inputs l=1,...,N, primary inputs t=1,...,T and a certain production technology. The production
technology may be described by the following unit cost function (see Varian 1994):
)q,q(cfq r3r2kkr1 = M1rK1k ,...,,,..., == (3)
where 1qkr denotes the price of commodity k in region r. The price is postulated to depend on the price
vector of the intermediate inputs 2qr:=(2q1r,..., 2qNr) and on the factor price vector 3qr:=(3q1r,..., 3qTr).
8Equations (4) and (5) serve to characterise the factor demand functions for intermediate inputs and
primary factors, respectively. They describe the quantity of intermediate inputs 1arkl and primary
factors 2artk that is necessary to produce one unit of output, and can be derived from (3) as the first
partial derivative with respect to the price of the respective input (see Varian 1994):
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Let us assume consumption activities in region r are represented by one representative and immobile
household. The household earns the income ry~  by selling the primary factors g tr to the firms in
region r at factor prices 3qtr:
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The income of the household in region r is spent on the consumption of commodities l=1,...,L
supplied by the pool of commodities in this region. The expenditure function describes the
expenditures chr needed to reach one unit of utility depending on the vector 2qr of commodity prices:
)( r2rr qchch = M1r ,...,= (7)
Total expenditures (ehr) of the household depend on the expenditures per unit of utility chr and the
level of utility ur the household can reach. Thus
)),(( rr2rrr uqcheheh = . M1r ,...,= (8)
In equilibrium total expenditures equal total income:
)),((~ rr2rrr uqchehy = M1r ,...,= (9)
The resulting demand function of the household in region r for commodity l is homogenous of degree
zero in income and prices. This implies that multiplying the income and all prices by the same factor
leaves demand unchanged (see Schumann 1987):
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The domestic regions are linked by interregional commodity flows, which are modelled using the
pool concept (see Nijkamp et al. 1986). This means that all commodities produced by sector l in
region o with { }O:VM,...,1M,M,...,1o =++∈  and delivered to region s are first merged into a pool of
commodity l in s. This pool supplies all commodities used in that region for intermediate or final use.
Transport activities aim to minimise transportation and transaction costs and are described by the
following unit-cost function:
),...,,,,( O1odqqctq osll5l1lsls2 == η M1sN1l ,...,,,..., == (11)
where 2qls denotes the price of pool good l in region s, 1ql:=( 1ql1,..., 1qlM) the price vector of the
domestically produced commodities, 5ql:=(5ql1,..., 5qlV) the prices of the imported commodities. In
order to keep the model as simple as possible, transportation and transaction costs are modelled
according to the "iceberg model" (Samuelson 1954). This means that a part of the commodities is
used up during transportation. The quantity of commodities sent off from o exceeds that arriving in s
by the factor exp(dos h l), where h l denotes the transport rate and dos the distance between o and s (see
Bröcker 1998).
If commodities originating from different regions o are treated as homogenous, the cost minimisation
principle would lead to a concentration of commodity flows from that region o with the lowest c.i.f
prices. Since this behaviour contradicts empirical observations, one further assumption has to be made
in order to let the model correspond better to reality. Thus it is assumed that commodities are
distinguished by region of origin and treated as distinct from each other (Armington 1969). It is
postulated that in the benchmark equilibrium the quantity of interregional commodities flows of
sector l between domestic regions r and s depends on three types of variables. These are potential
supply in region r, potential demand in region s and transportation and transaction costs. Potential
supply for domestic regions r is represented by output zrl. Potential demand in s is represented by total
demand for commodity l in this region (=intermediate plus final demand).
The derived demand functions state the quantity of domestic commodities 3alrs and imports 4alvs
needed to produce one unit of pool good l in region s. They can be derived by the first partial
derivatives of (11) with respect to the respective price as:
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The model is linked with the CEEC-4 and the rest of the world by international trade flows. They are
modelled by product-category specific export-demand and import-supply functions (see Whalley and
Yeung 1984; Hirte and Wiegard 1988; Shoven and Whalley 1992). Foreign demand for Austrian
exports is determined by two steps. First, aggregate foreign export demand ekv of country v for
domestic commodities k is determined by the following export demand function:
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where 4qkv denotes the c.i.f. price of exports k to foreign country v, divided by the exchange rate ξ, the
parameter τkv and the price elasticity δ kv. The c.i.f. price of exports depends on the vector of regional
output prices 1qk:=( 1qk1,..., 1qkM) and transportation and transaction costs, represented as exp(dvh k),
with dv:=(dv1,..., dvM) denoting the vector of distances between domestic regions and foreign country v
and h k denoting the transport rate:
),d,q(ceq kvrk1kvkv4 η= V1vN1k ,...,,,..., == (15)
Second, this aggregate export demand is distributed to the domestic regions by regional export
demand functions (16), which are derived from (15) as the first partial derivative:
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where 5akrv denotes the share of national exports k to country v, which origins from region r, and 1qkr
the output price in region r. The quantity of foreign demand of country v for exports of region r ekrv
can then be obtained by:
k
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rv aee = V1vM1rN1k ,...,,,...,,,..., === (17)
While exports are one-sided demand-driven, imports are determined by both import supply and import
demand functions. This is an extension and adaptation of the external sector closing rule presented by
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Whalley and Yeung (1984). The import supply mlv of commodities of sector k from foreign country v
is described by a constant elasticity function:
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where pilv denotes a parameter, 5qlv the price of imports l from country v, ξ the exchange rate and µvl
the price elasticity of import supply. The import demand function is given by (13). The balance of
payment for Austria’s total trade is automatically fulfilled owing to the budget restrictions of the
households. But it is not guaranteed that the balance of payment is fulfilled for each of the foreign
countries, because they are not modelled as a general equilibrium system.
In addition to the above behavioural equations, three types of equilibrium conditions are needed.
Equilibrium conditions for the commodities guarantee that total demand for commodity k in region r,
given by the right hand side of (19), equals regional output zkr :
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where 3akrs denotes demand for commodity k in region r to produce one unit of pool good k in region
s, hls final demand for commodity l in region s, 1akls the quantity of commodity k to produce one unit
of commodity l in region s, zks output of commodity k in region s, 5akrv the share of region r in total
exports of commodity k to country v and ekv total exports of k to country v.
The factor market clearing condition that follows next states that total demand for factor t in region r
has to equal the supply gtr. This demand is given by summing up over the demand across all sectors k:
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with 2atkr denoting the quantity of intermediate inputs needed to product one unit of output zkr.
The market clearing condition for the import markets ensures that the quantity of imports k supplied
by country v (mlv) equals total demand for these imports:
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where 4alvs denotes the demand for imports l from country v needed to produce one unit of pool goods
l in region s. Total demand for pool good l in s is given by the second term of the right hand side of
(21). A price index equation is needed to obtain the relative price level:
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where w denotes the price index, ur the level of utility of the household in region r and ch( 2qr) the
expenditure function of the household in region r.
3. Gravity Model Estimation and Results
The standard approach to estimate the model (1)-(2) of bilateral trade flows is to assume that a
normally distributed multiplicative error term holds. Then, OLS can be applied after a logarithmic
transformation. The model is estimated with data from 1995. The sample utilized for estimation
purposes includes seven Western countries (Austria, Belgium, France, Germany, Greece, the
Netherlands, Switzerland) and twelve Central and Eastern European countries (Czech Republic,
Slovak Republic, Hungary, Slovenia, and moreover, Croatia, Macedonia, the Rest of Yugoslavia,
Bulgaria, Romania, Moldavia, Ukraine and Russia).
The data used in the study are expressed in $US millions and refer to the merchandise for the
following six broad product categories as defined in Fischer and Rammer (1993):
- Agricultural Products (SITC 00-09, 41-43),
- Raw Materials (SITC 21-25, 27-29, 32-33, 56),
- Labour Intensive Products (SITC 26, 61, 63-66, 69, 81-85, 89),
- Capital Intensive Products (SITC 11-12, 53, 55, 62, 67-68, 78),
- Low-End R&D Intensive Products (SITC 51-52, 54, 58-59, 75-76),
- High-End R&D Intensive Products (SITC 57, 71-74, 77, 79, 87-88).
The data were obtained from the UN world trade computer database. Export unit values were taken
from the same source, while GDP data (measured in $ US million) came from the World Bank
database, probably the most reliable in the field. Additional data were observed from national
statistics.
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The estimates reported in table 2 support the hypotheses that have been put forward in section 2.1.
Nearly all the coefficients have the expected signs, and most coefficients are statistically significant.
The whole set of variables has considerable explanatory power, especially in the case of labour,
capital and R&D intensive products, as evident by the coefficient of determination. We find strong
income effects on trade with elasticities around unity, which accords well with other studies (Collins
and Rodrik 1991; Johansson and Westin 1994; Hamilton and Winters 1992; Fischer and Johansson
1996). As in all gravity models applied to international trade data so far, distance is an important
variable. Trade declines by about 45 % to 50 % per 1000 kilometres. The adjacency dummy has a
positive coefficient sign in all product category specific cases. The preferential trade arrangement has
an important effect on trade with agricultural products and capital intensive products.
Table 2. Estimates of the gravity trade model for six product classes in 1995
(t-statistics in parenthesis)
Agricultural
Products
Raw Materials Labour Intensive
Products
Capital Intensive
Products
Low-End R&D
Intensive
Products
High-End R&D
Intensive
Products
Constant -2.18 -4.61 -2.21 -2.37 -3.73 -3.48
(-8.83)* (-16.06)* (-12.06)* (-11.45)* (-17.22)* (-16.69)*
Country i’s income 0.67 0.92 0.75 0.93 1.11 0.95
(9.62)* (11.68)* (14.20)* (15.53)* (17.41)* (15.24)*
Country j’s income 0.72 0.79 0.83 0.76 0.81 0.84
(10.49)* (9.85)* (16.11)* (13.23)* (13.47)* (14.53)*
Cross-country
difference of incomes
-0.07 -0.12 0.06 -0.07 -0.20 0.00
(-0.96) (-1.47) (1.11) (-1.21) (-3.26)* (-0.07)
Unit-value index of
exports from i to j
0.02 -0.81 0.02 -0.43 0.25 0.42
(0.33) (-9.53)* (0.22) (-4.57)* (4.66)* (4.66)*
Distance (dij10-3) -0.62 -0.63 -0.77 -0.55 -0.75 -1.05
(-4.65)* (-4.07)* (-7.72)* (-4.89)* (-6.32)* (-9.25)*
Dummies
Adjacency dummy 0.90 1.21 0.75 0.85 1.01 0.64
(3.67)* (4.22)* (4.08)* (4.12)* (4.65)* (3.06)*
Trade preference
dummy
0.74 -0.40 0.40 0.51 0.31 0.07
(2.41)* (-1.14) (1.76) (1.99)* (1.16) (0.25)
R2 0.58 0.63 0.76 0.72 0.73 0.75
F 69.3 85.9 162.5 126.0 132.9 151.8
Degrees of freedom 352 360 351 349 345 351
Notes: * Estimates are significant at 5% level
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4. The Catch-up Scenario as a Pointer to Predict Size, Composition and
Direction of Trade
This section gives some quantitative estimates of the impact which successful economic reforms in
the four Central and Eastern European countries and their integration into the EU will have in the long
run on the disaggregated trade flows between these countries and Austria. The (long term) estimates
are naturally subject to a great range of uncertainty with respect to the likely developments in each of
the countries concerned. The numbers presented might end up wide of the mark in the long term, but
we think they are useful nonetheless in helping to frame the issues and focus thinking on the potential
regional impact.
For quantifying the impact we consider a catch-up long term scenario which assumes that the four
Central and Eastern European countries have achieved a stable growth path. This assumption is based
on the view that the transition from a planned to a well functioning market economy is associated with
a specific development in output and employment; that is a J-curve in output and employment with a
dip, a valley, or a deeper gorge, where output and employment will fall first and then begin to rise.
The shape of this J-curve is not exactly known, but relevant for the political economy of transition
and, thus, for the scenario. Clearly, the shape depends on the inefficiency of the existing firms, on the
speed and methods of privatisation with which new firms come into existence, and on the conditions
of the process of industrial restructuring including the opening up of the economy to the international
division of labour.
All four Central and Eastern European countries seem to enter the growth stage by now. In the long-
run catching-up scenario, the real gross domestic product of the CEEC-4 is assumed to grow by 3 %
p. a., while the real gross domestic product of Austria is assumed to grow by 1.5 % p. a.. Moreover, it
is assumed that the catching-up of incomes in the CEEC-4 countries will lead to an increase of their
price level. Thus, the unit values of the exports of the CEEC-4 are postulated to increase up to 75 %
of the EU average.
Table 3 reports Austria’s long-term (2015) trade potential with the four Central and Eastern European
countries, in terms of the six broad product categories. The changes predicted are dramatic for Central
and Eastern Europe, but they are also important for Austria. First, and most relevant, the long-term
increases in Austria’s total trade are huge. Exports rise by 190 % and imports by 160 %. Such
increases offer scope for new specialisation and economies of scale. Second, the model suggests that
given the level of income assumed in the scenario, the Central and Eastern European countries should
expect in equilibrium to have an excess of imports over exports, i.e. to run small trade deficits with
Austria, caused primarily by capital-intensive and high-end R&D intensive products.
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Table 3. Austria’s long-run trade potential with the CEEC-4 for six product categories.
Changes in quantities of trade flows between 1995 and 2015 measured in terms of
$US million % change
Exports Imports Exports Imports
Agricultural Products 659 842 290% 300%
Raw Materials 324 37 40% 10%
Labour Intensive Products 530 1,362 220% 220%
Capital Intensive Products 1,423 333 250% 140%
Low-End R&D Intensive Products 1,212 1,545 200% 250%
High-End R&D Intensive
Products
5,523 1,111 140% 200%
Total 9,670 5,231 190% 160%
The figures suggest strong adjustment pressures in agriculture and labour-intensive as well as in low-
end R&D intensive production in Austria. But the model offers only broad and trend patterns, not
precise indicators of year-by-year developments. Third, a weakness of the gravity model is that the
increased trade predicted between, say, Austria and the Czech Republic, has no implications in the
model for Austria’s other trade. It apparently neither diverts imports from other sources nor absorbs
exports destined from elsewhere. This implies that the new imports displace only domestic sales,
while the new exports are met by curtailing domestic sales or increasing output. Given this
approximation, one should expect some spillovers from the growth of Central and Eastern European
trade to declines in intra-industrial interregional flows. That is, Austria may find that it faces extra
competition in export as well as home markets. It can not be overemphasised that the opportunities for
buying and selling cannot be decoupled. Austria as well as other Western economies must offer
market access to Central and Eastern Europe if they themselves are to benefit from the gains that the
increased volume of trade permits. This entails not only opening markets including sensitive sectors
such as agriculture, but also accepting large volumes of impacts on products. The consequent changes
in the sources of Austrian production and consumption will demand a high degree of flexibility and
adjustment in both exportable and importable industries. But they will be spread over longer periods
of time. It seems unlikely that the Central and Eastern European countries could realise their trading
potential in much less than 15-20 years.
5. The Impact on Regional Welfare and Production in Austria
The commercial map of Europe is changing as Eastern Europe moves towards freer access to the
Western European market. What effect will the integration of the former Central and Eastern
European countries have on regional welfare and production in Austria?
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Provided that these countries catch-up a proper specification of the functions in (3)-(22) (see
Schneider 1998 and Bröcker and Schneider 1998 for more details on this issue) may provide some
interesting insights into the impact on regional welfare and production in Austria even though the
underlying assumptions are admittedly rather heroic in nature. The model has been calibrated for M=9
domestic NUTS-II regions, N=10 economic sectors, V=2 groups of foreign countries (CEEC-4 and the
rest of the world) and T=2 production factors, i.e. capital and labour. The results obtained at the
national level are summarised in table 4. The analyses are based on three types of indicators: first,
indicators representing trade, output and final demand quantities; second, indicators representing
prices such as expected import prices, production factor prices and commodity prices; and, finally,
indicators measuring real income and trade volume.
Table 4. Impact of the catching-up scenario on Austria at the national level
(% changes compared to 1995).
Type of Indicator Indicator        % Change
Quantities Total exports 12.4
Exports to CEEC-4 135.2
Exports to the rest of the world -6.9
Total imports 11.5
Imports from CEEC-4 87.7
Imports from the rest of the world 7.7
Output 0.3
Final demand 1.2
Prices* Export prices 0.1
Import prices -3.3
Wage rate 1.3
Factor price of capital 0.9
Commodity prices 1.2
Price index 2.6
Values* Real income 1.2
Trade volume 7.8
Other variables Gini index of regional real income 0.5
*) measured in terms of the price index
It is interesting to note that the catching-up scenario of the four Central and Eastern European
countries does not only lead to the likely expansion in the overall volume of trade with these countries
as discussed above, but also to an increase in national welfare in terms of real income. This is due to
two major reasons. First, the additional trade volume induces a more efficient allocation of domestic
resources according to changes in relative prices. Second, the pressure of declining import prices from
the CEEC-4 increases real income in Austria.
The effects on sectoral production are reported in table 5. In a neoclassical general equilibrium model,
changes in sectoral output are caused by the reallocation of resources between economic activities,
whereas aggregate output remains almost constant. The highest increases in output can be observed
for low-end R&D intensive products and high-end R&D intensive products, mainly on the cost of raw
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materials, which shrinks most. This result is in line with the Heckscher-Ohlin model, which states that
each country should specialize in the production of commodities, in which it has a comparative
advantage.
Table 5. Impact of the long-run trade scenario (2015) on sectoral production in Austria (% changes
compared to 1995).
Sector        % change
Agricultural Industries -1.0%
Manufacturing of Raw Materials -4.3%
Manufacturing of Labour Intensive Products 1.6%
Manufacturing of Capital Intensive Products 1.2%
Manufacturing of Low-End R&D Intensive Products 5.7%
Manufacturing of High-End R&D Intensive Products 8.2%
Construction 0.3%
Trade & Accommodation -0.1%
Production Services -1.2%
Other Services 0.2%
Total 0.3%
The welfare gains will not necessarily be shared equally by all the nine Austrian regions. To assess
the likely implications of the catching-up process of the CEEC-4 we will focus on the consequences
for regional welfare gains, measured in terms of percentage changes of regional real income relative
to 1995. The results are displayed in figure 1. It is interesting to note that regional income gains range
from 0.95 % in Tyrol to 1.27 % in Vienna. There is some evidence of a clear East-West pattern. The
Eastern part of the country with the capital region of Vienna, Lower Austria and Burgenland joins
most, followed by Carinthia, then by Upper Austria and Styria, while the regions further distant to the
CEEC-4 profit least. Vienna itself is not only very close to the capital city of Slovakia, but also
exhibits a higher share of low-end and high-end R&D intensive production. The question, whether
disparities between regions will be influenced can be answered by taking a look at the Gini index of
regional real income. The Gini index rises by 0.5 %, which represents a situation where the
distribution becomes more unequal, whereas the magnitude of this increase is rather low (see table 4).
Thus, one cannot expect a dramatic impact of the catching-up scenario on regional disparities in
Austria.
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Figure 1. Impact of the catching-up scenario on regional welfare in Austria (measured in terms of
percentage changes compared to 1995)
Lower Austria
ViennaUpper Austria
BurgenlandStyria
Vorarlberg
Carinthia
SalzburgTyrol
Regional Welfare Gains
1.21 - 1.27 %   (3)
1.14 - 1.20 %   (1)
1.08 - 1.13 %   (2)
1.01 - 1.08 %   (1)
0.95 - 1.01 %   (2)
Sensitivity analysis have been performed in order to test the sensitivity of the simulation results to the
values of the elasticities of the model. The main finding is that the magnitude of the welfare gains
depends mainly on the values of the trade elasticities, especially the export demand elasticity δ k (see
equation (14)). Doubling the values of all export demand elasticities δ k decreases national welfare
gains by 29 %. This confirms the well-known property of applied general equilibrium trade models
that trade elasticities play a crucial role in determining the magnitude of the results (see van der
Mensbrugghe et al. 1990). The values of the elasticities of substitution in production and consumption
have only a very small impact on the magnitude of the aggregate welfare gains.
6. Summary and Conclusions
In this paper an attempt has been made to illustrate how two distinct modelling traditions at the centre
of regional science - spatial interaction modelling and multiregional computable general equilibrium
modelling - can be combined to tackle some interesting real world problems such as the question of
what changes will be brought about the integration of Central and Eastern European countries into the
European common market. Emphasis has been laid on the consequences for trade patterns and the
economies of Austrian regions. The chapter has presented estimates based upon a two stage
conceptual framework feeding the results of product category specific trade models into a
multiregional computable general equilibrium model. The approach in estimating the trade and
regional economic implications started from what has been called catching-up scenario: a long-run
scenario in which the four neighbouring Central and Eastern European countries have been
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completely integrated into the Western European economy. This flight of fancy helps us to focus the
analysis and to provide an outer bound on the magnitude of the potential impact on welfare.
The empirical results indicate that there is still a huge trade potential between Austria and its
neighbouring countries. The realisation of this potential may lead to an increase of the trade deficit of
the Central and Eastern European countries with Austria. Thus, Austria’s trade balance should
improve. Besides the opportunities this trade potential offers, it must not be forgotten that some
sectors may experience strong adjustment pressure. National real income in Austria’s regions can be
expected to rise, whereas the regions may be affected differently. The results indicate a clear East-
West pattern with the Eastern regions of Austria gaining most.
The reader should bear in mind the range of uncertainty involved and the implausibility of some of the
assumptions along the way, especially related to the general equilibrium model. Our hope is to frame
the issues as concrete as possible, and to provide a sound conceptual framework for further study.
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